In this paper it is presented the analysis of basic physical and chemical parameters, alkalinity and acidity, the analysis of kations, anions, heavy metals, microbiological analysis and determination of uranium content in waters of Serbia from 10 springs of Arandjelovac region and 2 samples of bottled drinking water. It is done by different methods of analysis according to which conclusion about the content and the quality of these waters can be made. The pH value of analysed waters shows that waters from springs Maiden spring, Ješovac, Vrelo and Svinčine are slightly acid, while mineral waters from springs Aleksijević, Exploitation and Talpara are slightly basic. The sample from Olga's spring has slightly lower pH value. According to Regulation on the hygiene of drinking water, conductivity should be less than 1000 µS/cm. This condition is fulfilled by waters from springs Aleksijević, Talpara (ordinary), Maiden and Olga's spring, Svinčine and water from city supply system. Springs Ješovac and Vrelo have slightly increased conductivity, while springs Exploitation and Talpara have conductivity significantly above the allowed values (mineral). Analysed natural mineral waters contain only hydrogencarbonates (bicarbonate). According to the content of bicarbonate it was concluded that samples from springs Exploitation, Talpara (mineral), Vrelo and Svinčine belong to the category of bicarbonate waters, as the content of hydrogencarbonate in these samples is higher than 600 mg/dm 3 . Analysed mineral waters don't show acidity towards methyl orange, which means that acidity of analysed waters comes from dissolved carbon acid.
Introduction
Since the beginning of life on Earth till the present days, water has got an immense significance in evolution of life forms, so, it can be said that water is the condition of life preservance on Earth. Vast surfaces covered with water (more than 2/3 of total surface) and total water cubage of about 1400 million km 3 , make Earth "the blue planet". But for all its enormous natural wealth, a huge number of population on Earth today is confronted with serious lack of fresh drinking water. From total amount of the world's water reserves, even 97.3% is salty (sea) water (which refining into drinking water is still not economically profitable); 2.7% represents total amount of fresh water, which cannot be fully used. Only 0.3% of all world's water resources is fresh unpolluted water which can be used without any treatment, for drinking or industrial and other purposes [1] [2] [3] .
Modern society has been characterised by intensive industrialisation and urbanisation with vast exploitation of natural resources and endangering of environment as its consequence. In conditions of global development, care about water is the main issue for civilisation preserving. No matter how enormous are available amounts of water in nature, its usability has been significantly decreased by pollution. Water is not unlimited natural resources and must be rationally used. So water management and control of water quality become the basic human necessity.
Natural mineral water represents a huge national treasure which can also be used as bottled product, in order to satisfy necessity for drinking water quality. Today we can talk about modern technologic processes of preparation and filling of natural mineral water which represent a whole range of technologic operations which enable a consumer to receive a healthy, natural and quality product. All waters are mineral, table, natural, spring and all are drinkable. They only differ in the degree of mineralisation. The best classification of waters, for consumers, is into table drinking water and table mineral water. Table drinking waters are all bottled natural spring waters used for drinking and they have no physiological attributes because of the low degree of mineralisation. Table mineral waters have higher degree of mineralisation and they have certain physiologic attributes because of their specific characteristics in content [4] .
The purpose of this paper is the analysis of basic physical and chemical parameters, analysis of kations, anions, heavy metals, microbiological analysis and determination of uranium content in waters of Serbia from 10 springs of Arandjelovac region and 2 samples of bottled drinking water. It is done by different methods of analysis according to which the conclusion about the content and the quality of these waters can be made. Waters from springs in Arandjelovac and its surroundings have been used for a long time, in medical purposes, as well as bottled products. Beneficial effects and quality of waters of Arandjelovac region were analysed for the first time by the first chief of medical service in Serbia, Dr Emerich Lindemeier in 1836, and quality of these waters was confirmed by professor Sima Lozanić in 1874.
Experimental
The control of water quality demands representative physical, chemical and microbiologic analysis, as well as adequate choice of quality parameters. To analyse water quality, it is not only significant which parameters will be analysed but also the way of taking samples, its preservation and keeping and starting with the analysis itself. Methodology of taking samples, its frequency, the amount of samples as well as preservation, depends on both quality parameters which will be analysed and the characteristics of water samples. In this paper, a taken water sample was used. At places where the constant flow of spring is present, water samples were taken into 5 dm 3 plastic bottles (PET bottles 5L), during the autumn in 2010, and samples were not conserved. A pailful of well water was taken and put into packing material for samples. At springs with faucet, water was left running for 5 minutes before taking a sample. The temperature and conductibility of samples was measured at the place where they were taken.
The analysed water samples, as well as places where the samples were taken are shown in Table 1 (and Figure 1) . As there is the factory for production of bottled water "Knjaz Miloš" in Arandjelovac, two commercial products of bottled drinking waters were analysed: non-carbonated Aqua Viva and carbonated Knjaz Miloš.
Materials
12 samples of water and 28 parameters of all waters were analysed [5] . The following techniques used for sample analysis: ion chromatography (IC, anions), titration (alkalinity), photometric methods ( 4 ), potentiometric methods (pH), conductometric method (EC), ion selective electrode (ISE). Detailed analytical procedures are described below. Analytical method and detector limit for all measured parameters are given in Determination of water hardness. Water hardness was determined in complexometric way, by titration with standard solution of EDTA of 0.01 mol/L concentration.
Measurements of pH value of solution were done at ion-meter type C863 (Consort, Belgium) [5, [7] [8] [9] [10] .
Conductivity measurements were done at WTW instrument for a terrain multi variant analysis. The instrument was calibrated by standard solutions for calibration (conductivities: 814 µS/cm and 1413 µS/cm) [11] .
Determination of dry (solid) residue. Mineralisation (calculated as dry residue at 180˚C) represents total mass amount of all present matters in water. First, a glass (mass was previously determined) where samples will be vaporized, was measured at analytical scale. Vaporization of 100 mL of sample is done in water bath till dry. Then the rest in the glass is dried for 8 hours in a drying chamber at 180˚C. The glass is cooled and then measured.
Determination of alkalinity and acidity of water by volumetric analysis. Water alkalinity was done by conventional volumetric method and potentiometric titration [7] . Before the titration of water samples, solutions of NaOH and HCl were standardised to 0.1 mol/L by primary standard of Na 2 CO 3 of 0.05 mol/L concentration [12] . [14] . To determine the soluble ammonium UV-VISIBLE SPECTRO-PHOTO METER SHIMADZU UV-1650 PC was used. The working wavelength was 425 nm.
Determination of dissolved ammonia
Solutions received from standard solution of NH 4 Cl (T = 0.005 mg/mL) were used for making calibrating plot. The analytic curve is constructed according to measured absorption for said concentration, A = f (c).
The content of ammonia is determined by the equation:
where x = content of ammonia (in mg/L); c = ammonia concentration according to the calibration curve (mg/L); V = volume of sample (mL).
Determination of fluoride and chloride ions by ion selective electrode (ISE). Concentration of fluoride and chloride ion in water was measured on ion meter type C863 (Consort, Belgium) and combined fluoride selective electrode (type ISE27B) and combined chloride selective electrode (type ISE24B) was used as a sensor electrodes [15] .
For determination of fluoride ion 25.00 mL standard solution of 1000 mg/L concentration (or sample) was measured with pipette into separate flasks, 25.00 mL solution TISAB buffer (Total Ionic Strenght Adjustement Buffer) was added, the magnetic nucleus was inserted and the stirring speed was adjusted.
For determination of chloride ion 25.00 mL standard solution of 1000 mg/L concentration (or sample) was measured with pipette into separate flasks, 25.00 mL solution of KNO 3 of 1 mol/L concentration was added, the magnetic nucleus was inserted and the stirring speed was adjusted.
Ionic chromatography. The instrument used in this analysis is Dionex DX-300. Safety and separation columns for separation of ions are made from same polymeric resin for anion change (IonPac AS14 i AG14-SC), and equipped with anion self regenerating suppressor model ASRS (Auto Self-Regenerating Suppressor) (4 mm) with expected noise conductivity from 5 -15 S. Mixture of 2 mmol/L of Na 2 CO 3 and 0.5 mmol/L of NaHCO 3 was used as mobile phase for separation of anions at this column. Mobile phase flow was 0.8 mol/L, time of the analysis was 15 minutes, and injected cubage was 20 μL.
Polymeric resins for kation exchange (with low capacity of ion exchange) were used for determination of kations. They are equipped with kation self regenerating suppressor model ASRS (Auto Self-Regenerating Suppressor) (4 mm), which separated kations transfer into adequate basis and reduce conductivity of eluent. Methyl sulphonic acid of 20 mmol/L concentration was used as mobile phase for separation of kations. Mobile phase flow was 0.5 mol/L, time of the analysis was 15 minutes, and injected cubage was 10 μL. Samples that had high conductibility, before the analysis by IC method were diluted, and pH value in all analysed waters was adjusted to 3.00 by adding 1 mol/L of HNO 3 .
Calibrating plot was made to determine precisely the concentration of anions/kations in the solution. It shows concentrations of standard solutions of anions/kations regarding their corresponding surfaces, and surfaces are calculated at chromatograph made according to their specific conductivities (in S/cm). Samples and standards were filtrated through membrane syringefilter of 22 μm. Samples and standards were packed into autosampler after filtration.
Inductively coupled plasma atomic emission spectrosopy (ICP-AES). ICP-AES technique is based on the fact that excite atoms emit energy at certain wave-length in their way back into basic condition. Characteristic of each element is to emit energy of certain wave-length which is determined by chemical attributes of the element. Intensity of emitted energy at certain wave-length (characteristic for given element) corresponds to concentration of given element in the sample. As ICP-AES technique is used for determination of substances which are present in traces in a sample, before the analysis, all analysed mineral waters were diluted and acidified by adding the solution of 0.15 mol/L of HNO 3 .
Hydride technique. This technique is developed for determination of the elements which make highly vaporised hydrides (As, Hg, Sb, Bi, Se, Ge and Sn) and can be problem when they are directly put into ICP. Knowledge of concentration of these elements in human diet or in natural samples is important for their toxicity. Applying the hydride technique, multiple increasing of sensitivity of determination and separation of elements from complex matrix can be reached.
Gas hydride formed by chemical reaction is transported directly to plasma through gas carrier. The sample, acid and reduction reagents are continually pumped into gas-liquid separator (GLS) from where gas is directly transported into plasma. Levelling entry enables great stability of plasma. Analytic signal is measured continually. Samples are quickly washed and pulled out from GLS. Nowadays, NaBH 4 is used as the most common reduction mean, although Sn (II) is used as reduction reagents for Hg.
These elements have to be in appropriate oxidation condition, so in some cases pre-reductions are necessary. As and Sb must be reduced from oxidation condition +5 to +3 to be correctly determined by the hydride technique, while Se must be reduced from oxidation condition +6 to +4. Most common reduction means (for pre-reduction) are ascorbic acid and potassium-iodide.
All measurements were done on instrument Spectro Ciros, according standard method DIN EN ISO 11885 (1998) [16] . Radioactivity. The quantitative content of uranium has been determined by the fluorometric method based on the linear dependence of the fluorescence intensity of uranium solutions on their concentration. The linear dependence occurs within a very large range of low concentrations (to the magnitude of four). The reduction in the fluorescence intensity has been brought to the lowest degree possible by the technique of "standard addition" after the extraction of uranium by the synergetic mixture TOPO (three-n-octal phosphine oxide) ethyl acetate. The fluorescence intensity has been determined by means of the Fluorimeter 26-000 Jarrel Ash Division (Fisher Scientific Company, Waltham, 1978) [17] [18] [19] [20] [21] [22] .
Micro-biological analysis of water. Total amount of (aerobic mesophilic) bacteria in 1 mL of water was determined in the following way: 1 mL of analysed sample of water and then deep nutritious agar (P1), previously melted and cooled till approximately 50˚C, were put by sterile pipette into a Petri dish. Microorganisms in the basis were suspended by easy rotation of Petri dish at flat surface. Planted basis was incubated for 24 hours at 37˚C and then colonies were counted.
The result is expressed as cfu/mL (colony forming unit/mL) [9, 23] .
Results and Discussion
There are two Regulations in Serbia concerning the quality of water for human use.  (250 mg/L) must not exceeded, while for water rich in CO 2 , pH value can be less than 6.80. This Regulation applies to all ground water, regardless of the overall mineralization. The term "spring water" was used meaning "captured water on the location". The Regulation is harmonized with WHO standards, except in cas of B content, for which two times higher maximum concentration is allowed.
The total of 28 parameters were examined for each sample, and some of the results are given in Table 4 .
Determination Basic Physical-Chemical Parameters
According to the results shown in Table 4 , it can be concluded that water temperature from springs is in expected limits, as they are ground water. Slightly higher temperature is at springs Talpara and Ješovac, because these springs are connected to communal system of exploitation. Water temperature at spring-water Svinčine is also higher than at other spring-waters, because there is accumulation under the spring-water, so this water is in direct contact with the environment. The highest temperature is at spring-water Exploitation, because it is a spring of thermal mineral water. Value of pH in analysed waters shows that waters from Maiden spring, Ješovac, Vrelo and Svinčine springs are slightly acid, while mineral waters from Aleksijević, Exploitation and Talpara springs are slightly basic. According to Regulation on the hygiene of drinking water (Official Gazette of FRY, number 42/98 and 44/99), only water from Olga's spring-water doesn't satisfy the condition that pH value must be between 6.50 and 8.50.
Bottled water Knjaz Miloš (pH value 5.57) has lower pH value, but it is carbonated water and has increased amount of CO 2 , so this low pH value is expected. Received pH values of analysed waters show that lower pH value corresponds to lower content of hydrogen carbonate with the exception of Olga's spring, indicating the presence of other substances with basic attributes.
Concentration of oxygen in water depends on its solubility from air, which depends on the temperature of analysed waters, concentration of dissolved salts, depth of the spring and atmospheric pressure. In analysed samples, concentration of oxygen is expectedly low, as they are ground spring-waters. All samples are according to demands from Regulation on the hygiene of drinking water, as the concentration of dissolved oxygen is far below the maximum allowed value which is 8.24 mg/L. Water at spring Svinčine has the highest content of dissolved oxygen. This spring-water is placed in rural part of Banja village, with low accumulation, which is in immediate contact with tended land. Thus increased content of oxygen can be the after effect of decay of organic matter [24] . Results of conductivity measurements at the sample taking temperature and at 20˚C are shown in Table 4 . As thermostat adjustment of the instrument for conductivity measurement wasn't done, temperature of water sample was measured and with approximate correction factor, f, which for water, in temperature range from10 to 25˚C, is 0.02˚C −1
, it was calculated to temperature of 20˚C by the equation:
According to Re o the hygien water [25] conductivity should gulati n on e of drinking be less than 1000 µS/cm. This condition fulfil waters from springs Aleksijević, Talpara (ordinary), Maiden and Olga's spring-water, Svinčine and water supply system. Springs Ješovac and Vrelo have slightly increased conductivity, while springs Exploitation and Talpara (mineral) have values of conductivity significantly above allowed. According to values of conductivity for temperatures of samples taking, water from Exploitation has higher conductivity, which is expected value, as with increasing of temperature rises its conductivity. However, when these values are calculated to the same temperature (at 20˚C), it can be seen that conductivity is 1.4 times higher at spring Talpara (mineral) 
Determination of Total Content of M
Results of determination of total amount of mineral ulated as dry residue 2.
According to the total mineral amount (in mg/L) waters ring, Olga's spring and Svičine, as well as Aqua Viva bottled water belong to the category of low mineral waters (<500). Waters from springs Ješovac and Vrelo, as well as water Knjaz Miloš belong to natural mineral waters (500 -1500), while waters from springs Exploitation and Talpara (mineral) belong to natural mineral waters rich with mineral salts (>1500) [26] .
Determination of Alkalinity
Acidity of natural waters comes from carbonic acid, sometimes from humic acids. Most of natural water alkali, although they can contain free carbonic acid. So, natural waters can contain both acidity and alkalinity, where acidity can only come from carbonic acid.
Hydroxides, carbonates and hydrogen carbonates of alkali and earth alkaline metals, mainly Na, Mg make water alkalinity. Water alkalinity was determined by t According to the results of alkalinity and acidity determination, it can be seen that all an in only hydrogencarbonates, that is, they show only m alkalinity. Results of alkalinity determination by classical volumetric method and by potentiometric titration method are corresponding. Variations are slightly higher with the samples with high alkalinity, as with samples from springs Exploitation and Talpara (mineral).
Acidity towards methyl orange shows the presence of mineral acids, and acidity towards methyl orange at all analysed samples was equal to zero. As there is present only acidity towards phenolphtalein, it can be concluded that acidity of analysed waters comes from dissolved CO 2 . The highest acidity has the sample of bottled water Knjaz Miloš, where the content of CO 2 is higher, as it is carbonated water.
Determinati
The results of determination of total and carbo hardness show that samples from City supply system, Aleksijević well and Maiden spring has total hardness of water higher than carbonate one. That means that these waters contain only hydrogencarbonate of calcium and magnesium. Small differences in total and carbonate hard-ness of these samples show that sulphates and chlorides of calcium and magnesium in these samples are present in small concentration. The smallest hardness has the sample from spring at mountain Bukulja, which can be the consequence of low layer of underground accumulation of these waters. In its way towards the spring, water from these springs has relatively small contact with minerals of calcium and magnesium, and at the same time low amount of CO 2 , so there is no reaction of making hydrogencarbonates.
As the result of reaction of hydrogencarbonate making it comes to the increasing of amount of Ca and 3 HCO  ions in water, that corresponds to alkalinity determination, as alkalinity in these natural waters is the smallest.
Here the City supply system should be excluded because it is previously treated and is used for water supply of Arandjelovac.
Samples of other analysed mineral water have carbonate hardness higher than total hardness, and same trend is esent with bottled waters. That means that in water besides carbonates and hydrogencarbonate of earth alkaline metals there are higher and bigger amounts of carbonates and hydrogencarbonates of alkaline metals.
The highest hardness, meaning the highest amount of dissolved salts of calcium and magnesium, as we drogencarbonates, have samples Exploitation and Talpara (mineral) and these results correspond to conductivity determination (Table 4) .
According to the received results of water hardness analysis (in mg CaCO 3 /L) it c pply system water and water from Maiden spring and Olga's spring belong to the category of soft waters (<200). Water from Aleksijević well, Talpara (ordinary) as well as bottled water Aqua Viva belong to the category of medium hard waters (200 -400). Water from spring Ješovac belong to the category of hard waters (400 -600), while waters from springs Exploitation, Talpara (mineral), Ješovac, Vrelo as well as bottled water Knjaz Miloš belong to the category of very hard waters (>600).
Determination of Cations
Results of determination of Ca and ionic chromatografy (Figure 3) ; h AES method; uranium by the fluorimetric method and Li + , K + and Mg 2+ ions by ionic chromatography are shown in Table 4 .
Comparative analysis of the results of the analysis of calcium and magn etric method and the method of ionic chromatografy, shows the significant deviation from results received from the usage of the methods mentioned above. The reason is high content of iron-ions during volumetric determination of Ca 2+ and Mg 2+ ions which, together with Cd 2+ , Cu 2+ , Zn 2+ and Pb 2+ ions, interfere into complexometric titration of Ca and Mg. Disturbances coming from these ions should be removed before the titration of samples by adding solution of hydroxylamine-hydrochloride. The smallest deviation was noticed during determination of Ca and Mg in mineral water from Maiden spring, where there was the smallest amount of Fe, as the argument to this clam.
The ratio of Ca and Mg in organism is approximately 3:1, so their entry t 1. Said ratio is present in mineral water from Maiden spring (2.97) while in other waters it goes from 0.62 to 6.15. Named concentration of elements can be changed indicating that mineral water has no constant composition.
Amount of Fe in analysed waters goes from 664 to 1863 μg/L, which is above MAC values (300 μg/L). Although Maiden and Olga's springs are placed at mountain Bukulja, the amount of Fe in water from Olga's spring is double higher (1863 and 756 μg/L, respectively), indicating that mineral waters from these springs have contacts with different mineral matters [25] .
Concentration of Fe and Mn in mineral waters from Exploitation and Talpare (mineral) are almost equal (671 and 77.30 i.e. 664 and 75.4 μg/L, respectively). When other parameters are compared (conductivity, water hardness, dry residue) it can be seen that mineral waters from these two springs are of approximately same content. The analysis of results of heavy metals determination (Table  4) shows that the content of analysed metals is below MAC values. In mineral water from spring Svinčine, the amount of Cr (34.5 μg/L) is slightly higher, while Ni is present in concentration (22.4 μg/L) which is above the maximum allowed concentration (20 μg/L).
The results of ion determination of alkali metals in analysed mineral waters (Table 4) show that the highest concentration of Na + ions is present in mineral waters from Exploitation and Talpare (mineral), but it is below the maximum allowed amount. The amount of K is also the highest in samples from Exploitation and Talpare (mineral) and is 6.5 times higher than the maximum allowed concentration (82.99 and 82.14, respectively in comparison to 12 mg/L that is MAC value). Slightly above MAC is the content of K in sample from spring Svinčine (14.65 mg/L), while in other analysed waters the content of K, and also Na is below MAC values (Figure 4) . For regular functioning of sodium-potassium pump in cells of human organism it is necessary that ratio of Na and K is 3:2, that is, 1.5 times higher amount of Na than K. If it is supposed that daily entry of these elements through human diet is constant and equal to 1.5, then it would be optimal that entry through water be the same in order not to disturb the balance in organism. For normal functioning of organism it is desirable to drink water with less than 150 and in some cases less than 50 mg/L of Na and with less than 12 mg/L of K.
Determination of Fluoride and Chloride Ions
The measured values of potential in analysed samples of mineral waters with appropriate ion-selective electrode are located in curved part of calibration plot. This is the reason why amount of fluoride and chloride ion is determined by the method of standard addition [8, 27] . First, the potential of analysed sample of known cubage was measured (V ). If Nernst equation is used it t can be written that:
where k stands for line inclination w penden E from log c, γ and c sta 
where V t is the volume of analyzed solution.
Making the similar ion volume of both solutions, coefth   ficient of activity in both solutions will be the same, so e difference of the potentials can be expressed as:
So, according to inclination of calibration plot known, conce below MAC values in all analysed mineral waters. Namely, the level of detection of fluoride-selective electrode is lower than by the method of IC and is 0.01 mg/L, indicating that ISE method is more sensitive to fluoride determination.
On the other hand, high concentration of Fe means that in analysed sam mplexes of iron and F -ions. These complex compounds are less stable from complexes which iron builds with citrate-ion from TISAB solution. By adding the TISAB solution, F -ion frees from the complex which it makes with iron ion and goes into solution. That enables more sensitive and more precise measurements of fluoride ion-selective electrode, in comparison to IC method.
From the analysis of results shown in Table 4 , it can be seen that the content of fluoride and chloride too, nite and sulphate is nearly same in samples Exploitation and Talpara (mineral). 
Determination of Ammonia Content and
The analysed results of determination of ammonia unts and the microbiological an amount of ammonia is above MAC values in samples Exploitation and Talpara (mineral). Comparing pH values and content of ammonia, it can be seen that in natural mineral waters lower value of pH (a more acid sample) correspond to lower level of ammonia. So the lowest amount of ammonia is in sample from Maiden spring, which also has the lowest pH value. Here we didn't consider City supply system water because it is chemically and microbiologically treated, and according to Regulation on the hygiene of drinking water.
Drinking water from public springs of closed type can be classified into several categories [ cannot have coliform bacteria in 100 mL, and total amount of living bacteria is ≤10 in 1 mL of water), natural water (the content of coliform bacteria ≤10 in 100 mL, and total amount of living bacteria is ≤100 in 1 mL of water).
Drinking water from opened wells and other public total bacteria in 1 mL. As for total number of bacteria in mineral waters from springs Talpara (ordinary) and Ješovac, they have slightly higher amount of bacteria comparing to other analysed waters. However, these two springs belong to the category of public springs, meaning that microbiologic quality of waters from these springs is according to the Regulation.
Conclusions
The pH value in an springs Maiden sprin slightly acid, while mineral waters from springs Aleksijević, Exploitation and Talpara are slightly basic.
In analysed waters concentration of oxygen is expectedly low but all samples are according to Regula e hygiene of drinking water (MAC values 8.24 mg/L). Conductivity is satisfied with waters from springs Aleksijević, Talpara (ordinary), Maiden and Olga's ring, Svinčine and water from supply system. Springs Ješovac and Vrelo have slightly increased conductivity, and Exploitation and Talpara (mineral) have significantly higher conductivity values than MAC.
Waters City, Aleksijević well, Talpara (ordinary), Maiden spring, Olga's spring and Svičine, as well as bot d water Aqua Viva belong to the category of natural low mineral waters. Samples from springs Ješovac and Vrelo, as well as water Knjaz Miloš belong to the category of natural mineral waters. Samples from springs Exploitation and Talpara belong to natural mineral waters rich with mineral salts (mineral).
Determination of water hardness shows that City water and water from Maiden and Olga's sp the Upravljanja Kvalitetom," Priro tegory of soft waters; water from Aleksijević well, Talpara (ordinary) as well as bottled water Aqua Viva belong to the category of medium hard waters; water from springs Ješovac belong to the category of hard waters, while waters from springs Exploitation, Talpara (mineral), Ješovac, Vrelo as well as bottled water Knjaz Miloš belong to the category of very hard waters.
The analysis of Ca and Mg amount shows that analysed mineral waters contain Ca and Mg in concent The highest concentration of Na + ions is present in mineral waters from Exploitation and Tal ter t it is below MAC values. Amount of K is also the highest in samples from Exploitation and Talpare (mineral) and they are 6.5 times higher than MAC values. Slightly above MAC is the amount of K in sample from spring Svinčine, while in other analysed waters amount of K and Na is below MAC values.
Amount of fluoride, chloride, nitrate and sulphate in analysed mineral waters is below MA Amount of ammonia above MDK values was in samples Exploitation and Talpara (mineral). Comp lues and ammonia amount, it can be seen that in natural mineral waters lower pH value (a more acid sample) correspond to lower ammonia amount. The lowest ammonia amount is in the sample from Maiden spring, and it also has the lowest pH value.
The results of analysis show that concentration of uranium is in natural values range.
